Dependence of fetal hairs and sebaceous glands on fetal adrenal cortex and possible control from adrenal medulla.
Human fetal adrenal development is characterized by rapid growth, high steroidogenic activity, and a distinct morphology, including a unique cortical compartment known as the fetal zone. For most of gestation, the predominant fetal zone accounts for 80-90% of the cortical volume and is the primary site of growth and steroidogenesis, producing 100-200 mg/day of the androgenic steroid, dehydroepiandrosterone sulfate (DHEA-S). The physiological role of this zone during intrauterine life is not well understood. While the glands appear to be capable of DHEA-S synthesis early in gestation (8-10 weeks), we noticed that this event precedes the differentiation of hairs and sebaceous glands. Hairs begin to develop between 9 and 12 weeks and sebaceous glands between 13 and 15 weeks of gestation. Sebaceous glands form an oily secretion - sebum that mixes with desquamated epidermal cells to form vernix caseosa. Vernix caseosa protects the developing skin from constant exposure to amniotic fluid, and hairs helps to hold the vernix caseosa on the skin. We suggest therefore that the human fetal adrenal cortex produces DHEA-S beginning at around 8-10 weeks of gestation in sufficient quantities to influence the growth of hairs and sebaceous glands. Soon after birth, the fetal zone atrophies, and adrenal androgen production decreases to minimal levels. As a consequence, in concordance with the rapid decrease in adrenal androgen levels and in consistent with our hypothesis, fetal hairs are shed and sebaceous glands shrink to small structures. The mechanism that regulates fetal adrenal androgen production is a key unanswered problem in human adrenal biology. Since there exists a close relationship between epinephrine and DHEA-S levels during adrenarche which shows modulatory interactions between adrenal androgen production and adrenomedullary function, we suggest again that adrenomedullary function might play a role in the control of fetal adrenal androgen secretion.